5521 555 6 FEXEAFFEHRE Vol.21,No. 6
201543 A Chinese Journal of Experimental Traditional Medical Formulae Mar. ,2015

NGRSV R W STRE 7NN - W

W', Tk, ez’ AR
(1. ;M EZHXSF, ;M 510405;2. JARAPES IEERKHLKE, 7 M 510095)

[#ZE] BM MR/ EFELMARES Y& T 2SR HERE . & RS ARk e/ & HE L
M, DAL A P BCR R & AL G R 255 V0 AR A 3 0 1F 383050 25 4% 75 T AR (100 B ) A 6 R B () 342 2 Tl - 200 e X 4%
WG T AWM 38 22 J iRk 2 A S s iE T8 S e ISR AW B RS Sl mIRR e, &
RmAECA T2 S TAER ] 15 s, (B BRETE 20 s, 875 a4 S ) 12 min, /NE B K IM-2E0E (1:6) , /N #5724 1 400 1% 6
HAEIE . EE RIR RIS R & T B B TR 14.5% ,19.5% ~38.6% ,15.5% ~30.0% . £t :{L
WA TR AAT, AW & WA 38 R L, Mal i 2 ma A T2 b At 5%,

[REBR] 4ifl; DEFE; Ek; 2RAMENE; BREER

[FE#S%S] R283.6;R942;R284. 1;R917 [ X#k#RIRAB] A [XEHRS] 1005-9903(2015)06-0020-05

[doi] 10.13422/j. cnki. syfjx. 2015060020

Preparation Technology of Starch Sodium Octenyl Succinate Inclusion Compound of Volatile Oil from
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[ Abstract ] Objective; To optimize preparation process of starch sodium octenyl succinate ( SSOS)
inclusion compound of volatile oil from Foeniculi Fructus and investigate its stability. Method: Ultrasonic cell
disruption was adopted to prepare SSOS inclusion compound of volatile oil from Foeniculi Fructus, taking
comprehensive score of yield of inclusion compound and inclusion rate of volatile oil as index, orthogonal test was
employed to optimize inclusion process with working-interval time, total inclusion time and ratio of volatile oil from
Foeniculi Fructus to SSOS as factors. Differential scanning calorimetry ( DSC ), thin layer chromatography
(TLC) and infrared spectroscopy (IR) were used for structure characterization of inclusion compound. Stability of
inclusion compound was examined under strong light, high temperature and high humidity. Result; Optimum
inclusion conditions were as follows: working time of 15 s, interval time of 20 s, total inclusion time of 12 min,
ratio of volatile oil from Foeniculi Fructus to SSOS of 1:6. SSOS inclusion compound of volatile oil from Foeniculi
Fructus formed successfully. Under affecting factors, the content of volatile oil in inclusion compound decreased
14.5% , 19.5% -38. 6% and 15.5% -30. 0% , respectively. Conclusion: This optimized inclusion process was
stable and feasible with high inclusion rate, it provides a reference for application of SSOS in inclusion process of
volatile oil.

[ Key words ] starch sodium octenyl succinate; Foeniculi Fructus; volatile oil; Differential scanning

calorimetry ; stability test
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FERE, B4 G AR I8 JHAT TR OIS, 38 0 1 i
RITVE 7R SEH e BRI M O DESE X R ]
U DE 53 20 JE %o 4 il AT AL, TE A2 i e
WALG T2, % 55 W W Ta e YR RAE , O 4l i 7
AL A T2 R R SRS

1 &

DZF-6050 #4375 T 446 (Bl —HRHEA RS
%)), Qsonica Sonicator Q-500 Y 4H iy % 4 X ( £ H
Misonix 23] ) , Nicolet6700 U {Hf HL - 745 # 27 #p G %Y
(Z£[E Thermo A PR E]) ,DC-1500 2 56 A 155 35 - L 41,
( B FRAR B A FRA 7] ), DSC-60 24 2% /5 4T 4
ICCHA AT o ANEFE MR —TrH ),
it TL120431), 4f i (1878 = & A R 2 A, it 5
20130716) ,B-FRHIHE (B-CD , LR B IR A I BB A
PR LS 20130905 ) 1250 45 8 23 B4t
2 AEEER
2.1 B-CD wAYRIH%"  FRELB-CD 40.0 g,
8 M F /K T 35 CoKm i FE 2], B A /N
PR 5.0 mL, 3 HE 0.5 h, TUKAR & 24 h,
U8, FH B I 25 M B AR B-CD 5 W R T Y
PRI, A T B AR 50 C T BIAS
2.2 dig el PRECAEE 80.0 g, TA 3
B K, 28 8 A /N TE A 4 & 10.0 mL, B
0.5 h, FLIRIEATWES T, I A Oai a5,
2.3 HERME E IR E a8 BONE AR
i1 2.0 mL, ¥ 500 mL [ BN, msK 200 mL, 4%
2010 45 R e [ 2 i) — AR B sk XD 452 % il ) 5
PR M) I i it i) 7 1 BB, i JBC 22 il S -84 o
Mk o TR BRI TREL, $ 2s 1 IRR = [l i 4%
FAMPRL A B 45 2 il AR x 100 % 5345 % 3 =5
F R 91.83% ,RSD 0.8% (n=3) ,

2.4 FAYWCRME RIS RWNE B
3G YRS B PR E B, BT BB T, 9% 2.3 TR
TrE I E A b RO S B R A IR =
BB/ (AR AR+ A ) x 100%
ARG F = 16 W 35 k&7 (Bl i x
15 K as R R) x 100% T3, 2551 g-CD &
YIEWCAR 76. 33% , 95 & Il AL G R 64, 24% 5 4l I A
B YRR 86. 13% FE KL G H T1.48%

2.5 HATZMGEWNIER G5 F N HEw
B ROR B B b, G RO 4 R S BOR
b TR 32 AR bR, A R BUE 0. 85 R AR 52
BRAE = IR 3 S, FE A B — E I IE LT, IS i
e, AL AR, BIORE R AE S B A, A R KL

0.2 LEATES =20 x (AR /LA Wik
i KME) +80 x (& R/ 8% RKMHE), T
B-CD 41, & ¥ Fn 4l i £ &5 W 19 25 5 VF 3 43 il ol
89. 62,100, it 7 5 4li e %o /N [l A #4 R I T A o

2.6 WUATEMM DB AEYBCRIE LS
R LR G50 R 5 5548 b, BB 85 7 AR/ [A] B it
(] T A AL B ) (S A 46 ] B i) [ ) 4 Jie /0 4 % 3
(R EL ) Ry 25 5% TR 2, 4 H B R B Al i 9y, R
Ly (3" IER B st & T2 i 5 28 HE B &6 1 I
T, ESPIE2,

£1 NEEEEABAROEYVEETEESRBHH

Table 1 Orthogonal test analysis of inclusion process of volatile oil

from Foeniculi Fructus

A B TR CHERIM

No. TAE/E) S [ g D(ERA) por waE ma
/% /% VEAY/

BREfE] /s /min - /mL-g”!
1 5/20 8 1:4 1 76.13 53.28 75.05
2 5/20 10 1:6 2 83.34 64.54 88.85
3 5/20 12 1:8 3 73.37 64.25 86.22
4 10/20 8 1:6 3 79.64 61.74 81.97
5 10/20 10 1:8 1 86.24 48.22 71.9%4
6 10/20 12 1:4 2 80.48 57.59 80.70
7 15/20 8 1:8 2 81.69 56.07 79.34
8 15/20 10 1:4 3 81.24 55.37 78.48
9 15/20 12 1:6 1 73.22 74.27 98.78

x2 BEFERFFENN

Table 2 Variance analysis of composite score

ES. 3 SS F P
A 52. 66 8.27 >0.05
B 134.32 21.10 <0.05
C 272.99 42. 88 <0.05
D(iR2%) 6.37

HFy05(2,2) =19,

FH ELWE 43 B 1T, 45 DR 3R X6 /0 Tl B #5E k Th 2 Jie
WEWEEGBRENFMIT N C>B>A, 257
MraRWHEE B,CXHERMEAE T2 mEH 5%
R e REESG TN ABC,, I T AER
[ 15 s, [A] B ISEE] 20 s, T 4F St E] 12 min, /N H 7
ER -2 (1:6) o
2.7 SRR HCUNE R AN 10 mL, $E LR
WA T 24T 3 WERAE S, TH 3/ 6 A 4 & il 4
A4 # 0 % 80.54% , RSD 0.7% , - #4414 %
71.28% ,RSD 0.9% , 5 1F 22 12 5 45 S AH 3T, 156 BH L
WG T ARETT.
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2.8.1 #EEN KOUGYE 2.3 T T Ik R
(ORENUECY STl ¥ S ORE IR LY TR IR ORE R/ ek 7
B 945 4 4% 0.5 mL, 735 5 F 10 mL # i+,
M BB RZIEL o o3 e B R 5 pl 2T
Ml — fif & G ¥ 2 e b, Bl il B-2 R 2 i
(17:2.5) N FEIFHH, EIT IO (B, BELL 5% 7 B
BEH BRI, EHE A B S5 R B BT 5
A AR AR R AL B SR ) B R A, DI

- Bl e -
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A,B. 1A HT;C,D. LA )E
B1 MEEEZERE TLC

Fig.1 TLC of volatile oil from Foeniculi Fructus

2.8.2 ZaffmEGE BHUNEEE LM 1 mL
e W ER AW [F R -2 (1:6) ] &Y
2% 1.0 mg PEATINSE , I 10 ~ 550 °C, T il 3
210 °C-min ' WA 2, 4525 oK W ER A Y R

A
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Fig.3 IR of volatile oil from Foeniculi Fructus
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Fig.2 DSC of volatile oil from Foeniculi Fructus
2.8.3 HEMZAMEEE BRI L

I mLAAERE MRS Y) S Y4 1.0 mg, R AR
P A, A2 AR [ 45 PF 8 I %E 20 A0 O3, WL IAT 3.

344827 o 5
SHES

N 0S8

Ot =&

o = 0N SS

e

29544592676 = Z4 -
3000 2000 1000

1416.53

2000

3000

v/cm’!



521 &5 6 ]
2015 4£ 3 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol.21,No. 6
Mar. ,2015

45 I S I/INTHT F HE R AE 2 926,56 em ' 4bfY-CH,, -
45 3% 3h, 76 871.20 em ™' kb i9-CH, - { 45 Ik 5,
1.710.02 em ™' 4b#Y-C = O-fift 45 4% 3l 76 ) BELIR &
AT A, UL B BER A  BE R T /N A R
)RR I 0 S T 4 I R AR U TR AL S A R
P 2 M Y RRAE 06, HZE 1 000 ~1 500 em ™' kb # HLIR
HAYMEAYEA WS, IE A Y E .
2.9 WHEYRENER

2.9.1 BB BRI A Y AN IR
TR 3 0, Ay 100 g, 70 5 E T B A AR IR
10 d( ¢ 838 3 000 Lx) , 7 0,1,3,5,10 d AR,
2.3 TUF Jr I GE AR AL SR AR EAY
HRHE 2 I R X B R 2 804 5 Dk 100.0% ,100. 0%
95.6% ,88.6% ,85.5% , 4 FLIR 4 4 b W 4K Wk Ky
100.0% ,82.4% ,74. 4% ,65.2% ,20.2% , Vi f 4
WL TR S Y .

2.9.2 miEAE RGOS MYEIEEGYA 9
0, B0y 100 g, 4300 B F % B A 25, 4000 F 40,
60,80 °C {8 i T4 i E 10 d,F0,1,3,5,10 d
B BBORE 482 2.3 TS J7 3200 2 HE RTh A L A5 AR LR
3, RWITE 40 ~80 C i, LG W) rf #5 & il % & F B
39.6% W1 RAL T IR G W 89.9% , KRG
YA E IR T IR AW .

#3 NHEELARMAROSWABERRE(n=3)

Table 3 Heat stability test of SSOS inclusion compound of volatile

oil from Foeniculi Fructus(n =3)

PRI i 4y B %
it g/ °C Z ] /d
i aREL7] YR AW
40 0 100. 0 100. 0
1 92.5 85. 4
3 89.6 71.2
5 85.2 65.7
10 80.5 45. 4
60 0 100. 0 100. 0
1 84.3 72.3
3 78.5 61.3
5 73.5 52..5
10 70.5 37.5
80 0 100. 0 100. 0
1 75. 4 70. 4
3 68.6 61.1
5 60. 4 30. 4
10 61.4 10.1

2.9.3 miRiAE RS YMYEESYS 9
By B0y 100 g, 73 i) & T % B 4 b IR E 75%
90% ,4r5F0,1,3,5,10 d B HUAE, % 2.3 i N
0 E S A i AR LR 4, R A Y s R
EMEE T YIRS Y

x4 MEBFERHEREEMERERLR (n=3)

Table 4 Wet stability test of SSOS inclusion compound of volatile

oil from Foeniculi Fructus(n =3)

55 T A B/ %
WEE/% A/

a4 WELR A

75 0 100.0 100.0

1 82.6 85.4

3 82.6 75.2

5 78.2 66.7

10 84.5 45.4

90 0 100.0 100.0

1 84.3 72.3

3 75.5 61.3

5 70. 8 52..5

10 70.0 37.5

3 itig

& B-CD A5 W i il 25 ¥ AF &2 4% H AR I 382
Ko AN KIE FR R A 7= | 6] isF B-CD (1) 44 % 3 & 1k
AR BRI S T R E SR A 100 ~ 400, R
FRRAGHEAZ RN IR E" . A¥ER
FI capsul BCPEBERS A0 A HE R0 U T B
RO o A SR 53— o v Ry —— 4l e %o 5 Ok T gt
TG ROCRBAE o 20 I 2 VE By RS I 55 35 30 1 17
fgfkimig ", 4 F R € HyyOgNa( CH,0,) B
B A Ay TR LA TR I 2 B K L [
SIANT ERKIEFEMIECHH 1:1), 2 HAREFL
PR P PP A: T L AR AKR A I, 6 7K (9 1R R
S A K rh 5 v A0 A SR B R AT Y i 2 B
FEIH K BT Rl — J2 A A S iR, BH kA3 HECH
ok AR B TR R R

AR SCR R P 20 B A R A A /N T A
R TR 2 M AR I [A] > 12 min 2377 A IR LA,
AL A B B R 45 ) 7E < 12 min, 28 DSC 1 IR %£7¢ ,
ali Jg 5 /N1 A 4 L EO8 OB AR o AR MG
KA WP AR AR E B
T YRR A, U /N T A PR R e Al A R
X B R AR M R e, Rl e AE v 2 R
R A T N PRS2
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